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| (57) Abstract 

A shielded connector assembly having . snap 
panel yoke (2) with snap locking ''^^fiZSgly engage a shielding device (30) 
panel or cover plate. The panel yoke is also <» 0iB ™f~» «LmMy comprising an interconnecting 
**h in turn is'constructed to snap ^"Sl'SfSSffi reactive elements (85) 
device (61) which may be a printed c connected thercto. A pair of 
designed to compensate for reactive imbalance " ^^^Joxxri arc connected by circuitiy on 
winftennination blocks (70) <^»^t£tu) £££ Ton a second side of the circuit board, 
the circuit board to a correspond* ; modular ^ of ^ modular jack and the w.re 

r;s c^^sr— - - — *- - * — 8 

cTerffoTcompletely shield the connector assembly. 
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SHIELDED CONNECTOR ASSEMBLY 



p^Vpr ^md a flhS Invention: 

Field of the Invention . 

This invention relates to shielded imerconuecuon schemes for use pnmanly 
„*„ , d ecommonic«ions devices. More parte*!,, the invention provdes an 
org a«ed substantial!, shielded interconnection assemW, for interconnect a 
shielded cable and a modular plug. 



Man, different shaded condor units „ preaentl, ava«e. For exaorp e. 
557375-. is a OT aU shielded connector shielding a sin 8 ,e modular ,ac . 
Tdesign h owever,su ff ers fr om»inhe re «,dr. W b.cltin*a.a.a, g eo P emn glS .«n 
" r^^apusaosnap^n^ispuced. Sinee plasn c does no, 

« r he —ion of radio waves, the unit is subjec, to mterferenc. desp a „s 
Use shielded smrcture. Other examples of poor at, shielded comtecordevces 

_ j a „u 1 which is a unit meeting category :> 
include ITTs Cannon CEG and Amp s 257-1 wlucn 

mciuae is verv large and leaves 

TVna Amo unit although meeting category 5 criteria is very large 

^dhloc^weaasmodularconnec.orsh^diaposedwt^sh.e.d.n, 
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snieJded connectors are sought. 
Summary of thp T nvi > n |i nq . 

The abov*di S cuKeu „ d otlKr drawblcks ^ defi 

Tbe present tavemion proWes a shje , ded comeaor 

- smeided cnb,e wbetner baIsnced or „ ^ 

WWW, asstgned ,0 the assign W Md ^ 

- -P ftl* engage . shieiding assure so lta ^ endosure js p 
one„,ed wt h re pee«,oe m o,„ l „ pIu g accessopMinginthepaii ^ " 

boa* or other — rj-* mourning ^ „ tta , fc moun)ing C 

— . , prea™ position ^ lhe ^ dtog 
nsunng fc modular jack mounted ^ „ ta . ^ 

penmg . ,„. paiKl yoke for a modufcr phtg. The sWding ^ ^ 
^e r„e,d connect adap, ed ,o be „ lifad ehher * or witbout a dram 
we. The shtemutg assembly ia competed witb , shiekjmg rear cover which snap 
lockup engages rhe shielding eoc.o„e. Cab,, enters the shieUing ^ through 
en onnce ,n ,he rear wal, (or pmially in the rear ^ and fe § ^ 

rear cover 7 



Whan all of the elements discussed above are assembled, a compact 
substantia^ complete* shielded teiecommumcations connection interface is provided 
where holes in the shield are minimized. 
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As mentioned, the shielded connector assembly uses either a PC board or other 

disclosed in U.S. 5,295,869, assigned to the assignee hereof, the entire disclosure of 
which is incorporated herein by reference, is preferred. 

In accordance with the present invention, a printed circuit board includes 
integrally denned reactive elements designed to improve electrical balance between the 
pairs in the modular jack and thereby optimize its crosstalk performance. The reactwe 
elements are provided by means of plated through holes that are arranged and 
imerconnectedinagridpatternontheprintedcircuitboard. The holes may be azed, 
spaced and interconnected in various configurations to generate the desired reactance. 
This method of tuning reactive balance between pairs makes use of well known 
elements of printed circuitry to produce a new desired effect. An extremely repeatable 
and economical means of adding reactance to electrical circuits is obtained by the 
me thodofthepresentinvention. A pair of wire termination blocks similar to those 
disclosed in U.S. 4,964,812 assigned to the assignee hereof and incorporated herem by 
reference, are mounted to a first side of the circuit board preferably by solderless means 
and are connected by circuitry on the circuit board to a corresponding modular jack 
m0 unted to a second side of the circuit board. The reactive elements are connected 
between selected leads of the modularjack and the wire termmation blocks by 

itsu per surface. The teeth are alternated and staggered in height to facmtate mdexmg 
of wire conductors in we stram relief slot, Also, as is conventional with connectmg 
b ,ocks of this type, the teeth include tapered sides to facilitate entry of the we 
conductors. Termination blocks are used independently of PC boards and m 
conjunction with them. These are utilized in both shielded and unshielded connects. 
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The assembly of the present invention provides a connector scheme that meets 
or exceeds Category 5 transmission requirements as defined in TSB40. Therefore the 
assembly of the present invention provides many of the aforementioned advantages for 
which Category 5 was established. 

The above-discussed and other features and advantages of the present invention 
will be appreciated and understood by those skilled in the art from the following 
detailed description and drawings. 

Brief Description of th* tw^- 

Referring now to the drawings wherein like elements are numbered alike in the 
several FIGURES. 

FIGURE 1 is an exploded view of the invention; 

FIGURE 2 is a front view of the panel yoke of the invention; 

FIGURE 3 is a plan view of the panel yoke of the invention; 

FIGURE 4 is a rear plan view of the panel yoke of the invention; 

FIGURE 5 is a cross section view of the yoke taken along section line 5-5 in 
FIGURE 4; 

FIGURE 6 is a cross section view of the yoke taken along section line 6-6 in 
FIGURE 4; 

FIGURE 7 is a side view of the panel yoke of the invention; 
FIGURE 8 is a left side elevation view of the shielding enclosure of the 
invention; 

FIGURE 9 is a front view of the shielding enclosure of the invention; 
FIGURE 10 is a right side view of the shielding enclosure of the invention; 
FIGURE 1 1 is a cross sectional view taken along section line 1 1-1 1 in FIGURE 

]0 . 

FIGURE 12 is a cross sectional view taken along section line 12-12 in FIGURE 

10; 
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FIGURE 13 is a cross sectional view taken along section line 13-13 in FIGURE 

9 " FIGURE 13a is a cross sectional enlarged view taken along section line 13*13. 

in FIGURE 13; 

FIGURE 14 is a plan view of the shielding enclosure; 

FIGURE 14a is an alternate embodiment of the shield restraint shown in 

FIGURE 14; 

FIGURE 15 is a front view of the modular jack mounted on a mountmg surface, 
FIGURE 16 is a plan view of the modular jack, mounting surface and 

m termination blocks; 

FIGURElTisarearviewoftheterminationblocksandthemountrngsurface, 

FIGURE 18 is a plan view of a first side of a PC board embodiment illustrating 

the configuration of traces and holes; 

FIGURE 19 is a side elevation view of FIGURE 18; 
FIGURE 20 is a plan view of a second side of a PC board embodiment 
illustrating the configuration of traces and holes; 

FIGURE 21 is a front view of the modular jack engaged wrth the slueldrng 

enclosurewiththeshieldingrear cover 

FIGURE 22 is a front view of the modular jacK engage 
20 enclosure without the shielding rear cover; 

FIGURE 23 is a side elevation view of the shielding assembly engaged. 
FIGURE 24 is a side elevation view of the shielding enclosure wnh the 
termination blocks protruding from the rear thereof; 

FIGURE 25 is a rear view of the shielding rear cover illustratmg the cable 

25 ° rifiC % IG URE26isarearviewoftheterminat 1 onblocksandPC 

within the shielding enclosure; 

FIGURE 27 is a front view of the shielding rear cover; 
FIGURE 28 is an elevational view of the shielding rear cover; 



15 
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FIGURE 29 is a cross section view taken along section line 29-29 in FIGURE 

FIGURE 30 is a first view of an alternate embodiment of the panel yoke of the 
invention; 

FIGURE 3 1 is a plan view of an alternate embodiment of the panel yoke of the 
invention; 

FIGURE 32 is a side view of an alternate embodiment of the panel yoke of the 
invention; 

FIGURE 33 is a rear plan view of an alternate embodiment of the panel yoke of 
the invention; 

FIGURE 34 is a cross section view ofFIGURE 33 taken along section line 

34-34; 

35 35 . FIGURE " " 3 CTOSS SCCti ° n of FIGURE 33 along section line 
FIGURE 36 is a cross section view ofFIGURE 33 taken along section line 

36-36; 

FIGURE 37 is a side view of the shielding enclosure with an alternate shield 
restraint; 

FIGURE 37a is an end view of the shield restraint ofFIGURE 37; 
FIGURE 38 is a side view of the shielding enclosure with anotheralternate 
shield restraint; 

FIGURE 38a is an end view of the shield restraint ofFIGURE 38; 
FIGURE 39 is a side view of a generic shielding enclosure illustrating an 
alternate latch for the rear cover; 

FIGURE 39a is an elevation view of the shielding enclosure ofFIGURE 39. 
FIGURE 39b is a perspective diagrammatic view of FIGURES 39 and 39a. 
FIGURE 40 is a side view of a generic shielding enclosure illustrating another 
alternative latch for the rear cover; 
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41 is an enlarged diagrammatic perspective view of the latch of 

of an alternate embodiment of the shielding 



FIGURE 

FIGURE 40; 

FIGURE 42 is an elevation view 

rear cover of the invention; 

FIGURE 43 is a top plan view of FIGURE 42; 



FIGURE 44 is a diagrammatic perspective vaew of an alternate embodiment of 
the shielding rear cover of the invention. 

r^lsiBg s rripti on gllbS Pr e frrrgd Embodiment 

^^^Z^El^o^ view of the elements of the mvenuon wul 

above. r« 
At the bottom of the page of FIGURE 1. numend 2 identifies a srde v,«w of » 

pa n«, yoke of the invention. Pane, yoke 2 is ulustrated in more detai, in IHHB» 
Referring now to FIGURES 1-7 simuhaneously, pane, yoke 2 oompnses a front 
faceplate 4 having a pair of teases 6, each fot engaging an inset. 7 in a snap iocktng 
JL-. E.chinsertVisidentiSedwi.hasymbohicon.aiph^et.calornomanc 
^n.^coiorcod^.optovideid^c.^fhte^ofptefot^.wohu.., 

to, one opening© ,0which P ,ovide.ccess«oa m od»iariack60 m o U „,ed 
thereb.hind.Frontfaoepi.teAofp^yokeainoh.d^opposmgsurfa^S^ 

Extending from facing sutfac* 3, and perimetric* bordering each opentng 10 sr. 

edgea .0a, said edges ,0, lending from said to g surfcce 3 m a d,rect,on 
towarf a canter of each respective opening ,0 whiie proceeding row opposmg 
surface 5 The facing surface 3 prefer* is a textured finish but may be of any 
desired finish WUhin fton. face 4. adjacent recesses 6, are mm ex.ens.ons 6a 

, M n objec, <no, shown) into recess extension 6a of each recess 6. and prvtng our 
Ler.7 An.peruaregis.oca.edateachofmefo.rcomersof^rccea^ Fron 

■ Z 4 ^ Lodes a pair of channeis 9 a, opposmg aides of fion, face 4 to provrde 
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access «o . pa ir „f resiliCTtly ^ ^ ^ 

a panel The arms will be discussed hereunder 

Ike opposing surface 5 of iron, faC e pIatt 4 macs opposing side welis „ and 
12 and opposing top and bottom walls 13 R ^ ^ ^ rf ^ 

preferably extend generally pen.endicuWy reanvardly from, or from adjace „, ,„ 
oppoaing surface 5 and preferably subsrandally in the ^ of . paraMogram M 
walla 1 1, 12, 13 and U are preferably interconnected at the center* of front face 4 

Stde walls 1 , and ,2 each inchtde a pair of stiffening ribs 1 5 which extend front 
oppostng surface 5 of front face „,.„ 4 along taer ^ 26 of ^ ^ „ ^ 
and ternunate coextensive , y ^ fc ^ ^ ^ ^ ^ 

and .2. Along each sriffetung rib IS, adding therefrotn on an angh, ^ comiecting 
oppostng surface 5 of front plate 4, „ oljra , alio „ ^ „ ^ 
posmon Ute shielding enclosure (discussed hereu „ der) for pmper m ^ ^ 
openmga ,0 in fr„„ t &ce platt 4. Momm „ ^ ^ ^ ^ ^ ^ 

8 m each rib, distal from opposing surface 5. TKs cutout is ponUionod .0 engage a 
ben, pawl on ,he shielding enclosure ,0 secure said shielding enclosure ,0 the pane, 
yok.2Cu.ou. 18 is preferably provided by extending a pair of poris 19.haoughe.ch 
atde «, ll-d.2. which poria imer.c, ribs ,5 so ^ . small ^ of moIded 
1 5 is removed in each case. 

Sidewalls 11 and 12fimheri„cludeanioldedin C antileveredann21 (one in 
each sidewall) for snap locking* securing panel yoke 2 in a wall or appropriate 
receptacle, i.e.apanel (not shown) cantilevered arms 21 extend forward* from the 
backofsidewalls 11 and 12 of yoke 2 toward face plate 4. Ann S 21 eachincludea 
retaining edge 22 and a seat 23. Anns 2 1 are urged inwardly when yoke 2 is inserted 
nno the wall receptacle and snap back when yoke 2 is fully inserted to securely 
mamtain yoke 2 within the receptacle (not shown). Yoke 2 may be removed from the 
wall receptacle for maintenance and various other reasons, by inserting a rigid member 
between the wall receptacle border and yoke 2 at channel 9, the rigid member (not 
show.) being inserted into seat 23 of arm 2! whereafter arms 21 are urged inwardly by 
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force applied .0 .he rigid member until edge, 22 are digged from the wan 
receptacle so that yoke 2 is free to be removed. 

Top 1 13 and bortom «■ 14 extend from, or extend from adjacent to 
opposing surface 5 and are preferably supported b, in.erconn.tion wrd, side walls 11 
J.2 a. .be corners of face plate , and by a bisecdng center - 20 which also serves 
1 odivide.heyol«2in.o t wocompart m en. ! 25foreachmodul.r 1 « : lc. 

Finn,.* opposing surface 5 of face plare 4 includes pedesmb 24 exfendmg from 
oppostng surface 5 adjacent to a top edge aod bortom edge of each <**»J£ 
,1^24 are presem and fhey he,p to posirion the abieiding assembly - «-* 
j^cortectlyvriUdn^compartmeo^efinedbyuteelemenureoitedabove^ 

In rtemare embodiment of .he invention a single opemog pane, yohe .0, ,s 
oisdosed nshou.dbenor^to.rheoguresi.lusrtaringlhisembodimen.arenumbered 

discussi on hereunder. Sing.e opening pane, yoke ,0, is — 
inva rious views and crosssecuons. The sing,e opemng pane, yolce .«. ts specBc* 
consented to house one mod».ar jack (i,.ustra.ed in previa ngrtres) whJe 
maintaining aubsuntially A. same over.,, dimensions as the <wo openmg pane, yoke 

,0a shown in FIGURE 2 has been repositioned cen„a,,y re,auve so .he ££M 
ofsinaleopeningpanelyokelOl. To avoid confusion, the openmg and chamfered 
"I et :;o^gpaoe,,oke,01hasbeen— «— 

ReferriogfonGUREn.^^-^^"^ 
grated. Two engagement supports fOS exrend from a rea, surface 05 f yoke 
1 ,04 in a substantia,* pe^dicufar direction to .hat of the face p «. .01 
C ement supports , OS are oriented proximareiy to opening , ,0 and on enher s.de 

bussed hereinbe,ow ma, engage .he engagemen, supports ,0S when eortecUy 
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positioned in aliment with opening 110. It will be noted that the panel yoke is 
otherwise substantially similar to the two opening yoke above described 

rf*- T S H " Md ^ " ^ ^ nUmbered f ° r 3 Clearer Standing 
of thus embodunent. It should be noted that selected structures which are similar to the 
structures illustrated in FIGURES 2-7 are numbered ahke in these figures 

The second component of the shielded connector assembly of the invention 
shown as the second element from the bottom of drawing FIGURE 1, and detailed'in 
drawmg FIGURES 8-14, is the shie.ding enclosure 30. Shielding properties are 
effected by choice of material or the coating of a structurally capable material with 
rad,o transmission inhibiting substance. Most preferably, the substance utilized herein 
is a tin lead alJoy over brass. 

As can be ascertained from drawing mwES , ^ ^ ^ ^ 

.0 -—My for -heeuauing discussion, shidding enclosure 30 „ of . re| 
complex pofcorun shap , „ shouU u ^ „„ ^ ^ ^ ^ ^ 

enclosures 30 ,o m... with «, Md left comptmmems 25 in thc paile) yo|re 2 The 

tender) » on opposite side panels of each of thc right and left side shielding 
enclosures. In aU other respeets , h e enctosures are Id-fcy and oniy one side wii, be 
deacnbed in M The shape has b«. developed «o ensure a posi,ivc engagement and 
altgumen, with yoke 2, while helping , railumize to diraen5ion! „ f ^ ^ 
cormectoraasembly. The ahielding enclosure include* two major aide plates Righ, 
s,de plate 3 1 includea hem pawls 32 for engaging cutou, 18 in stifferiug rib ,5 of yoke 
2. Pawla 32 retain shielding enclosure 30 in an engaged aligned position in yoke 2 
Pawls 32 also are placed on left side plate 42, bu, in the preferred embodiment only two 
pawls 32 are utilized in each compartment 25. aa engagement cutouts 18 exist only on 
atde walls , 1 and ,2 of yoke 2 and no engagement means is positioned on center wall 
20. rf a smgle compartment partel yoke is utilized, however, the middle pawl 32a will 
engage the aide walla tmd such engagement will be on both sides aimultaneously The 
pawls 32 should, however, be located on both sides of the shielding enclosure since the 
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^ding enclosure must maintain ft. same orientation from side to aide of yoke 2 (re. 
,h. shielding enclosure cannot be flipped around to have .he same set of pawls 32 
engage the side walls 11 or 12 from either compartment 25). As one of skill in the m 
will appreciate, rhe off center locuon of openings 10 i, yoke 2 and ««e need fo, proper 
alignment among opening .0 and access opemng 52 in shielding enclosure 50. prevents 
■flipping- the shielding enclosure mound. Right side plat. 31 further includes mo bent 
«d rounded engagemen. members 33 for engaging apertures 94 in the shielding rear 
M ve, 90 (to be discussed hereunder). The engagement members are rounded as best 
iterated in FIGURE 12 to facilitate the disengagement of the shielding rear cover 
„ „h=nnecess*y. Were the engagement members 33 no, curve* it has been detemuned 

that they have a tendency to slip through ft. engaging apertures 94 thereby melons 

removal of the cover difficult. 

FIGURES 39, 39a and 39b illustrate a shielding enclosure in a genenc form to 
focus attention on an alternate latch construction for engagement with engagement 
,5 a pe rt ures94onshieldingrearcover92.InFIGURE39theonl yn umberedpo rtl onsare 

,atchesl25 Latches 125 are cut at left and right on the drawing. The material between 
the cuts is then stretched outwardly so that it is engaged with engagement apertures 
94 This arrangement eliminates the occasional difficulty associated wrth the 
engagement members 33 described hereinabove and additionally prevent the cover 
20 from being pushed on too far. 

Another embodiment for securing the shielding enclosure 30 ,0 shreldmg re. 
eove, 92 is rUusrrated in FIGURES 40 and 41 . Larch 126 is formed by cuuing on* one 
Une into the material of shielding enclosure 30 and srrerching .he material outwardly. 
This provides an an*=d surface .23 to make engagement of Are shielding rear cover 
2S easier for the user. The ang!ed surface 127 is best appreciated from the enlarged 

perspective view of FIGURE 41. FIGURE 41 is a perspective view of a genenc 
shielding enclosure .0 illustrate the larch 126 In perspecrrve vrew. 
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Also included on side plates 31 is an appendage 34 containing a shield restraint 
arrangement 36 (FIGURES 14, ,4a. 37, 37a, 38 and 38a). Shield restraint 36 contains 
four preferred embodiments. Referring to FIGURE 14 and 14a, the shield restraint 36 
>s for use without a drain wire; note numeral 37. Restraint 36 can comprise either of 
two wmg portions 37 or 39 extending in opposite directions from the appendage 34 
wmch are to be bent into a u-shape to cradle the shielded cab,e. Each wing 37 incudes 
a passage 38 for engagement of any of a number of conventional tie down 
arrangements (not shown). Where restraint 36 includes wing portions 39, sockets 40 
are provided. Restraint 36 does, in both instances, provide a passage 38 on each wing 
37 or 39. Referring to FIGURES 37, 37a, 38 and 38a, a restraint 36 is provided having 
an enurely different appendage 34a and an alternate cable engagement section 115 
Appendage 34a comprises, preferably, three distinct members: a spike 1 16 or 1,9 and 
a par of cable retention members 1 17 or 120 respectively. The spike 1 16 or 1 ,9 is 
preferably curved with a radius bend similar to the circumferential arc of a cable and 
mcludes a tapered head 118. The curvature and tapered head 1,8 facilitate insertion of 
the sp,ke mto a cable, either between the sheath and shield or between the shield and 
the twisted pairs. It should be noted that spike 1 ,6 or 1 19 are of different lengths 
Long spike 1 16 extends further into the cable for electrical connection while short 
sp.ke 1 19 is augmented in retention by cable retention members 120 which include burr 
123 on each member 120 for easier fit of cable. Both cable retention member pairs 1 1 7 
and 120 include lugs 121. Lugs ,21 provide for positive engagement of any 
conventional tie (not shown) which is utilized to bind the cable to the shield restraint 

In FIGURES 37 and 38 the shield restraint 36 is portrayed flat whereas in 
FIGURES 37a and 38a the shield restraints 36 are shown in the bent (operable) 
position. It should be appreciated that the view of FIGURES 37a and 38a should show 
the interior of shielding enclosure 30, however to increase clarity of the alternate 
embodiments of shield restraint 36, the view has been restricted thereto. The horizontal 
section of each of FIGURES 37a and 38a is a smal, portion ofs.de plate 3 1 of shielding 
enclosure 30. 
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In the bent (operable) position of shield restraint 36 shown in FIGURES 37a 

to orient the ends thereof, distal from the shielding enclosure 30, in a parabolic shape 
relat ive to one another. In the case of members 117 this bending is all that is necessary, 

Ofbendingthebum23fromeachmemberl20towardspiken9andtoabout90 to 

the bent direction of lugs 121 on each respective member 1 17 is necessary. 

Left side plate 42 is identical to right side plate 3 1 except for the appendage 34 

and shield restraint 36. 

One addirional feamre presen. on bo* left and right aide plates 42. 3 . are a pa, 
ofben.ub.43. E K h..b i sb=»,a,a»a»gleof.bou,90Mo*.p ta .of S idep,a,e S 31, 
42 and are mean, >o abu, a top and . bottom p.a.e 45 and 46 of shielding ".closure 
Ben, rab. 43 may be welded, soldered, adhesive., attach* or o.h«wise secured to top 
„d bottom pi.,ee45. 46 or simply m»mmedinpUe«b»U M hom«,s,a SlS cr««edb J 
5 the completely assembled shielded comeclor assembly. 

Top plate 45 and bottom plate 46 are etttensions of a forward plare 51 and are 
ben.onanangje4grherefromof.bou.90-. These pla.es 45. 46 .hen proceed . 

0 1 to accommoda.e ft. aize of ,he in— ring .ppara.ua 6! for connactmg «*. 
sU eldi„ 8 enc,o M re3 ( ,,.op M .dbonomp ta .es45,46bendou W »d.y.pproxrma,el3 5 

« angle 4, and rben bend inwardly .o a direcrion parallel «, rhe rirs. section a. angle 
5 „?o«.en,ve W iri,rinebendli»eofan g le50i S pet f ora.ion47w W che» S r S o„«h 

top andbor,ompla.ea45,46.Pe rf or..ion S 47.eadap.ed,oeng. g epro J ee.,on62on 

os interconnecting apparatus 61. 

F0 ^dpla.a51(be,.i.lu 3 r..=dinFlGURE9)i S pr«ferablygenerally 

^angular in shape and .nclude. « access ope^ng 52 which is sized and shaped ,o 
pJLesa ro a modular plug (no. shown) » engage . modular ,ac, 60 whach w, 
aside immedia.el, behind fomard pl,e 5V should be no.ed that forward pU,e 5, 
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not only coextensive with top plate 45 and bottom plate 46 but it is also coextensive 
with side plates 42 and 3 1 (i.e. both side plates and the top and bottom plate are bent 
from the forward plate 51 at about 90'). Extending into access opening 52 are resilient 
fingers 53. Fingers 53 extend inwardly toward each other from the boarder between 
Plate 5 1 and each side plate 3 1, 42. Fingers 53 are pushed back when the modu.ar plug 
» used. Fingers 53 may also be pushed back in manufacturing. Each finger 53 has a 
rad,us along its length (best viewed in FIGURE 13a) and also includes a curved end 
section 54 (best viewed in FIGURE 13). It has been found that the combination of the 
rad 1U s and curved end sections 54 on fingers 53 improve contact integrity and cycle 
life. 

Another important subassembly of the invention is the modular jack and 
interconnecting means which are illustrated in FIGURES 15-20. Modular jack 60 is 
conventional and does not require discussion. Interconnecting apparatus 61 may be of 
any type including hard wiring or PC board connected. In the most preferred 
embodiment of the invention a PC board is utilized. The interconnecting apparatus 61 
whatever the type, includes projections 62 which engage perforations 47 in top plate 45 
and bottom plate 46 of shielding enclosure 30. Interconnecting apparatus 61 is thus 
securely mounted within shielding enclosure 30 such that modular jack 60 extends to 
immediately behind forward plate 51 of shielding enclosure 30. 

In the most preferred embodiment, interconnecting apparatus 61 is a printed 
circuit board 59, including opposing surfaces 64 and 65, with a pair of termination 
blocks 63 mounted on termination surface 65 of PC board 59, and a corresponding 
modular jack 60 mounted on jack surface 64. Modular jack 60 is secured to board 59 
by resilient upright members 66 which are urged into openings 67 of board 59 and are 
retained therein by shoulders 68. Further, modular jack 60 includes leads 69 which 
also help secure jack 60 to board 59, and also provide electrical connection thereto 
Jack 60 is commercially available from Stewart Stamping, AMP Incorporated and other 
modular connector manufacturers. Termination blocks 63 and 63' are of the same type 
as those described in U.S. 5,295,869 previously incorporated by reference herein 
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Termination block 63 comprise single-piece molded housings 70. Housing 70 » 
substantially rectangular in shape and includes a plurality of spaced apart teeth 71 and 
72 along the length of its upper surface. Teeth 7 1 and 72 alternate and are staggered m 
height to facilitate indexing of a set of conductors in wire stain relief slots. Also, as ,s 
conventional with connecting blocks of this type, the teeth include tapered Sl des to 
facilitate entry of the wire conductors (not shown). 

A lower surface 74 of housing 70 includes a plurality of posts or leads 75 
extending downwardly therefrom. Posts 75 may be of a press-fit configuration, 
designed to effectuate a permanent, solderless connection with plated through holes m 
circuit board 59. If not of the press fit variety, posts 75 may be of the solderable 
variety, in which case the solder secures the block to the board and makes electncal 
connection. Press fit posts 75 also act to physically secure blocks 63 to board 59 and 
are integral to individual beam contacts 76 positioned within housing 70. Spaced 
■ openings through the upper portion of housing 70 and through the staggered teeth 71, 
72 form adjacent channels for receiving and positioning the beam contacts 76 dunng 
assembly to the printed circuit board. 

Once the modular jack 60 is soldered into the printed circuit board, terrmnaUon 
blocks 63 are pressed or soldered into place. It is preferred that the press-fit posts of 
blocks 63 allow plated through hole connections to be made from components on both 
sides of the printed circuit board with only a single soldering operation. This capabdrty 

mounted on two sides ofthe printed circuit board without the added expense ofhand 
soldering, or requirements for costly, high temperature connector housing matenals. 

It will be appreciated that, in an alternate embodiment (not shown) it is possmle 
t0 replace the termination blocks 63 with commercially available termination blocks 
equipped with solder tails or other connection means (e.g., AT&T Technologies senes 
1 10D connectors). It is equally possible to replace the solder-tail modular jack with 
alternate connectors that may or may not require soldenng to electrically connect to the 
printed circuit board. 
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Referring now to FIGURES 18-20, circuit board 59 is shown. Board 59 is a 
two-sided printed circuit board having a plurality of vias or feed-through holes 
therethrough. A first set of holes 80 accepts blocks 63, a second set of holes 81 accepts 
block 63', a third set of holes 82 accepts jack 60. Surfaces 64 and 65 of board 59 
include a plurality of circuit traces 83 interconnecting holes 80 and 81 with holes 82 in 
a predetermined configuration, thereby providing interconnection of block 63' with jack 
60. The configuration of the traces is determined by the application of the device, and 
generally conforms with a selected industry standard. 

A first side 65 of printed circuit board 59 includes several grids of circuitry 85 
connecting to holes, having vias or through holes that are interconnected in 
substantially diagonal patterns which, in turn, are selectively connected to circuit traces 
•n such a way as to introduce an impedance between the individual circuit paths 
provided between holes 80, 81 and 82 respectively; each of which function as one side 
of a reacuve element. Likewise, a second side of printed circuit board 64 includes a 
grid of circuitry connecting to pads, having vias or through holes that are also 
interconnected in substantially diagonal patterns which, in turn, are selectively 
connected to other circuit traces each of which function as a second side of a reactive 
element. It will be appreciated that the grid of circuitry connecting to pads having vias 
or through holes that are interconnected in substantially diagonal patterns and the grid 
of circuitry connected to pads, having vias or through holes that are also interconnected 
in substantially diagonal patterns are not directly connected, but are specially arranged 
in such a way as to generate a desired amount of reactive coupling between the circuit 
traces connected to the circuit grids. The attachment of the pads may be facilitated 
either in shunt (parallel) or the current in one or more traces may be forced to pass 
through the pads, thereby maximizing reactance. 

The advantages of using through holes, as opposed to discrete components to 
perform the tuning function that is necessary to achieve a desired level of transmission 
performance are many. Because they require no added components or secondary 
assembly operations, as do discrete components, the reactive through holes offer 
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inherent advantages with respect to manufacturing cost as well as product reliability; 
manufacturability and electrical integrity. 

It will be appreciated that in an alternate embodiment (not shown), the diameter 
and spacing of the through holes may change as required by the physical and electrical 
constraints of the application or industry standard. Also, the pattern and wxdth of the 
circuitry that forms grids and pads may vary according to the requirements of the 
individual outlet or connector. This method of achieving a controlled amount of 
reactive coupling between selected circuit paths of a connector is an important feature 
of the present invention. They allow reactive imbalance between pairs that is caused 
by certain outlet wiring schemes and wire connectors to be compensated for, by the 
printed circuitry and through holes so as to allow a connection device to meet or exceed 

Category 5 requirements. 

The benefits of "Category 5" devices are readily appreciated by one of ordinary 

skill in the art. 

Finally referring to FIGURE 1 and FIGURES 27-29, the last element of the . 
shielded connector assembly is illustrated. Shielding rear cover 90 is a five sided 
object in a substantially rectangular cuboidal shape having two side sections 91, a top 
section 92 a bottom section 93 and a rear cap 96. Side sections 91 are identical to each 
other and feature two engagement apertures 94 for engaging rounded engagement 
members 33 on shielding enclosure 30, and also feature two land indentations 95 to 
prevent shield enclosure 30 from sliding too deeply into shielding rear cover 90. 

Shielding rear cover 90 also includes a rear cap 96 having an orifice 97 through 
which a cable may pass. In the most preferred embodiment orifice 97 includes a 
curved grommet-like structure 99 stretched directly from the material of shielding rear 
25 cover 90 Alternatively, a grommet may be inserted into orifice 97, or may be ormtted. 

Side sections 91 and top and bottom sections 92, 93 are connected at the lateral 
edges thereof and include a perimetrical flare 98 at the open end of the five s.ded 
shielding rear cover 90. Flare 98, if included, aids the slip-fit snap-locking engagement 
opcrarion connecting shielding rear cover 90 to shielding enclosure 30. 
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Referring now to FIGURES 42, 43 and 44 an alternate embodiment of the 
shielding rear cover is illustrated . In these FIGURES it will be easily appreciated by 
one of skill in the art that the orifice 97 has been moved to be bisected by one edge of 
side sections 91 and is oriented partially on the rear cap 96 of rear cover 90 and 
partially on one of the side sections 91 of rear cover 90. The orifice in this embodiment 
.s indicated by the numeral 130. In other respects shielding rear cover is identical to 
that discussed hereinbefore. 

Shielding rear cover 90 is most preferably formed by a deep draw process This 
process is most preferred since it creates a cover having no seams. An arrangement 
where such a cover has no seams is beneficial both in light of the added structural 
rigidity exhibited by the cover and because there are no leaks for radio wave 
transmission. 

As an aid to understanding the assemblage described herein, FIGURES 21-26 
illustrate various views of the shielding enclosure and shielding rear cover engaged and 
surrounding the termination blocks, PC board and modular jack. 

While preferred embodiments have been shown and described, various 
modifications and substitutions may be made thereto without departing from the spirit 
and scope of the invention. Accordingly, it is to be understood that the present 
invention has been described by way of illustration and not limitation. 
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CLAIM 1 . A shielded connector assembly comprising: 

a) a panel yoke: 

b) a shielding assembly snap fittingly engageable with said panel yoke, 

c) interconnecting means for interconnecting a cable and a remote dev.ce 
said interconnecting means being snap fittingly engageable with said shiekhng 
assembly and being enclosed by said shielding assembly. 

CLAIM 2. A shielded connector assembly as claimed in claim 1 wherein said panel 
yoke comprises: 

plate means having front and back opposing surfaces and first and second 

apertures therethrough; 

first and second opposing sides extending normally from said back surface of 

said plate means; 

,„p and bottom opposing «i. exwding normally from said tack surface of 
Opiate means, said top and bottom wans being disposed perimetry between sard 

first and second sides; 

means for snap lockingly securing said panel yoke to a panel; 

,ocating means for locating and snap locking said shielding assembly withm a 
compartment created by said top and bottom, one of said sides andacenter wall 

extending from said back surface of said plate means. 

CLAIM 3. A shielded connector assembly as claimed in claim 1 wherein said 

interconnecting means comprises: 

a) a printed circuit board operably connected to a modular jack on a first 
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CLAIM 4. A shielded connector assembly as claimed in claim 3 wherein said 
printed circuit board includes: 

circuitry disposed thereon, said circuitry comprising a pluraJity of pads and 
circuit traces; and 

at least one reactive element integrally denned within said circuit board and 
connected to said circuitry, said at least one reactive element comprising a plurality of 
Plated through holes, said plated through holes being spaced and interconnected in a 
defined configuration to obtain a desired reactance for restoring electrical balance to 
the transmission lines wherein crosstalk between the transmission lines is reduced. 

CLAIM 5. A shielded connector assembly as claimed in claim 1 wherein said 
interconnecting means is a printed circuit board, said board having circuitry including a 
Plurality of conductive through holes, said conductive through holes being arranged 
and interconnected to define at least one reactance; 

jack means disposed on said circuit board and connected by said circuitry to at 
least one of said conductive through holes defining said at least one reactance; and 

termination block means disposed on said circuit board and connected by said 
circuitry to said jack means and to at least one of said conductive through holes 
defining said at least one reactance; 

wherein said reactance restores electrical balance between said jack means and 
said terminal block means. 

CLAIM 6. A shielded connector assembly as claimed in claim 5 wherein said 
circuit board includes. 

a first surface having said jack means disposed thereon; and 
a second surface opposed to said first surface, said second surface having said 
termination block means disposed thereon. 
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CLAIM 7 A shield* connector assembly as claimed in claim 5 wherein said 

opening of said housing, said beam nomacts connected to said circuit hoard; and 
defining wire conductor retaining slots. 

CLAIM8 AsWddedconnecrorassemhlyascWmedinclaho ,wher«nsaid 

ofconductivethcough holes, said corductive thaongh holes being arranged and 
interconnected to deline at least one reactance; 

circuit,, ,o a, teas, one of said conductive through holes defining said a. leas, one 
circui ,ry ,0 said firs, connector means and fo a. M one of said conduce through 
means and said second connector means. 

CLAIM 9 A shielded connecro, assembly as claimed in claim 8 wherein said 

,!l„d surface oppose, to said nrs, surface, said second surface havtng sard 
second conneaor means disposed thereon. 
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CLAIM 10. A shielded connector assembly as claimed in claim 8 wherein said first 
connector means comprises a jack. 

CLAIM 11. A shielded connector assembly as claimed in claim 8 wherein said 
second connector means comprises a termination block. 

CLAIM 12. A shielded connector assembly as claimed in claim 1 wherein said 
interconnecting means is a hard wired modular jack. 

CLAIM 13. A shielded connector assembly as claimed in claim 1 wherein said 
smeldmg means is a material coated with an electrically conductive material. 

CLAIM 14. A shielded connector assembly as claimed in claim 13 wherein said 
material is plastic. 



CLAIM 15. A shielded connector assembly as claimed in claim 13 wherein said 
material is metal. 



CLAIM 16. A shielded connector assembly as claimed in claim 13 wherein the 
electncally conductive material is a tin/lead mixture. 
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CLAIM 17. A shielded connector assembly comprising: 
a) a panel yoke having 

1) a face plate having opposing first and second surfaces, sa.d first 

5 surface said opening being chamfered about a periphery thereof adjacent sa,d first 

2 ) a first pair of opposing walls substantially parallel to one another 
and a second pair of opposing walls substantially parallel to one another and 
substantially perpendicular to said first pair of opposing walls in addition to bemg 

10 substantially perpendicular to said face plate, both of said first and second par of 

opposing walls extending from said second surface of said face plate; 
" 3 ) locating and stiffening ribs disposed on said first pan of 

opposing walls said ribs including receptacle means; 

4) means for snap lockingly securing said panel yoke to a panel; 
b) shielding means having a polygonal shape including a front plate havmg 
anapenweforaccommod^^^^ 

aligned with said at least one opening in said face plate of said pane. yoke, sad 
from a rear surface of said front plate, each of said side plates including a first 
11 f engagement means, »d shieldmg means further mcludmg a top plate and a 

and bottom plates each further including an aperture located proximo 

ear cover having first and second pairs of opposed panels each pan bemg substam a„y 
perpendicular to the other pair and extending forwardly from a rear panel, sad rear 
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panel including an orifice for accepting through passage of a cable, said first pair of 
opposed panels having engagement apertures for engaging said second pair of 
engagement means. 

O interconnecting means for interconnecting said cable to an external 
dev 1C e said interconnecting means having means for engaging said shielding means to 
mamtam S a,d interconnecting means completely enclosed within said shielding , 



i means. 
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CLAIM 18 A shielded connector assembly as claimed in claim .7 whetein said 
shielding means further includes plug alignment and retention means. 

CLAIM 19 A shielded connector assembly as claimed in Cm ,8 wherein said phrg 
through passage toward a center thereof. 

CLAIM 20 A shielded connector assemb.y as claimed in claim 19 wherein said 
arid periphery of said through passage. 

CLAIM 2. . A shielded connector assembiy as churned in claim 1 wherein stud panel 
yoke comprises: 

p„« means having from and hack opposing surfaces and a, least one 

, ^rr^oppoaing^^^^^ 60 -"- 

bach surface of said plate m«ns said top and bottom walls being disposed 
Mrimetrically between said first and second sides; 
„ at leas, rwo interior wal,s exfendhtg from said bach surface of sard plare - 

adiacent said through-aperture on either side thereof; 

' Jeans for snap locking* securing said pane, yoke to a panel locatmg »» for 
mating and snap locking said shielding assembly within a compartment defined by 
sai d top and bottom walls and said at least two inrenor walls. 
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CLAIM 22. A shielded connector assembly as claimed in claim 21 wherein said 
intenor walls extend between and connect with said top and bottom walls. 

CLAIM 23. Ashieldedconnectorassemblyasclaimedinclaim21 wherein said 
mtenor walls include engagement means for engaging a shielding enclosure. 

CLAIM 24. A shielded connector assembly as claimed in claim 22 wherein said 
engagement means is a recess in each intenor wall adapted to engage at .east one paw. 
on said shielding assembly. 



CLAIM 25. A shielded connector assembly as claimed in claim 1 wherein said 
shreldmg assembly comprises a two-piece construction of an electrically conductive 
material, Sai d two-piece construction being dimensioned to enclose a 
telecommunications interconnecting device interconnected with sequential cab.es such 
that sa,d device is enclosed in said e.ectrically conductive material, said cables entering 
sard shrelding assembly through respective apertures in said assembly. 

CLAIM 26. A shielded connector assembly as claimed in claim 25 wherein one of 
sard apertures is .ocated in a face of said assembly through which a modular plug 
passes and one of said apertures allows passage of an incoming cable. 

CLAIM 27. A shielded connector assembly as claimed in claim 1 7 wherein on at 
least one of said pair ofs.de plates is a cable retention means for retaining an incoming 
cable. 



CLAIM 28. A shielded connector assembly as claimed in claim 27 wherein said 
cable retention means comprises an extension from at least one of said side plates and a 
means for cradling said cable. 
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CLAIM 29 A shielded connector assembly as claimed in claim 28 wherein sari 
cable retention means includes two wings disposed distal.y on said extension from sa,d 
side plate and extending from opposite edges of said extension. 

CLAIM 30 A shielded connector assembly as claimed in claim 29 wherein said 
wings include sockets for engagement of a drain wire from said incoming cable. 

CLAIM 31 A shielded connector assembly as claimed in claim 27 wherein said 
retention means comprises a plurality of extensions including a spike and at least two 
cable retention members. 

CLAIM 32 A shielded connector assembly as claimed in claim 3 1 wherein said 
spike is curved longitudinally to substantially match the curvature of a cable shield. 

CLAIM 33 A shielded connector assembly as claimed in claim 3 1 wherein said at 
least two cable retention members are located one on each side of said sptke. 

CLAIM 34. A shielded connector assembly as claimed in claim 33 wherein each of 
said cable retention members include at least one lug. 

CLAIM 35 A shielded connector assembly as claimed in claim 33 wherein each of 
said cable retention members include at least one lug and at least one burr. 

CLAIM 36 A shielded connector assembly as claimed in claim 25 wherein said two 
pl ece construction is connectable by an engagement means on one of said two-p.eces 
with apertures complimentary positioned in the other of said two P >eces. 
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CLAIM 37. A shielded connector assembly as claimed in claim 36 wherein said 
engagement means is at least one pawl. 

CLAIM 38. A shielded connector assembly as claimed in claim 36 wherein said 
engagement means is at least one latch. 

CLAIM 39. A shielded connector assembly as claimed in claim 36 wherein said 
latch is defined by two slits in a material of said shielding assembly and wherein the 
matenal between the two slits is stretched away from said material of said shielding 
assembly to be in a rounded configuration. 

CLAIM 40. A shielded connector assembly as claimed in claim 1 7 wherein said 
orifice is located centrally in said rear panel of said rear cover. 

CLAIM 41. A shielded connector assembly as claimed in claim 17 wherein said 
orifice is located partially on said rear panel of said rear cover and partially on one of 
said opposed panels of said rear cover. 

CLAIM 42. A shielded connector assembly as claimed in claim 1 wherein said 
shielding assembly includes at least one pawl for said snap fitting engagement with 
said panel yoke. 

CLAIM 43. A shielded connector assembly as claimed in claim 21 wherein said 
shielding assembly includes at least one pawl for said snap fitting engagement with 
said at least one interior wall. 
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CLAIM 44 A shielded connector assembly as claimed in claim 17 wherein said rear 
cover includes at least one stop for locating said shielding enclosure within sa,d rear 
cover. 

CLAIM 45 A shielded connector asaembly as claimed in claim 36 wherein said 
,a«h is denned by a single ali. in a material of said shielding assembly and wherem 
said materia! immediacy adjacent said * is stretched away from the remainder of 
said materia, to produce a stretched area having a partially conical appearance. 



WO 96/02962 



PCT/US95/05099 



1/13 



□ □ 



•?0 









7J- 


n 




f 
















II 


I 


i 


rr 11 

• 




/7£ / 



SUBSTITUTE SHEET (RULE 26) 



?CTA3S95/05099 

WO 96/02962 

2/13 




FIG. 2 

SUBSTITUTE SHEET (RULE 26) 



WO 96/02962 



PCTAJS95/05099 



3/13 





FIG. 6 



dp H' 



^y 



SUBSTITUTE SHEET (RULE 26) 



PCI7US95/05099 



WO 96/02962 



4/13 



JSs 





776 g 






FIG. 14 




FIG. 10 



FIG. 12 



FIG. 13a 



SUBSTITUTE SHEET (RULE 26) 



PCTAJS95/05099 





PCMJS95/05099 

WO 96/02962 

6/13 




an 



EE 



FIG. 19 




FIG 20 



SUBSTITUTE SHEET (RULE 26) 



WO 96/02962 



PCT/US95/0S099 



7/13 




FIG. 21 



FIG. 22 




FIG. 25 FIG. 26 

SUBSTITUTE SHEET (RULE 26) 



PCTAJS95/05099 

WO 96/02962 



8/13 




SUBSTITUTE SHEET (RULE 26) 



WO 96/02962 



PCTAJS95/05099 



9/13 



~TT1 



S/0 



t 



Z 



FfG. 30 



V03 



;0/ 



FIG 31 



W4/ 




FIG. 32 




FIG 33 



SUBSTITUTE SHEET (RULE 26) 



WO 96/02962 



PCI7US95/05099 



10/13 




FIG. 34 




SUBSTITUTE SHEET (RULE 26) 



WO 96/02962 



PCT/US95/05099 




//ST 





FIG. 38 




WO 96/02962 



PCT/US95/05099 



12/13 




SUBSTITUTE SHEET (RULE 26) 



WO 96/02962 



PCTAJS95/05099 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US95/05099 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(6) :Pleaie Sec Extra Sheet. 

Clarification (IPC) or to both national clanification and IPC 



B. FIELDS SEARCHED 



Minimum documentation marched (cUa.ificauon .yatcm followed by eUa.ification .ymboU) 
U.S. . 439/535,536,557.607.610,903 

NONE 



Electronic data base 
NONE 



consulted during the international .earch (name of data baae and, where practicable, tearch term, used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant paaaagea 



Relevant to claim No. 



Y 
Y 



US, A, 4,717,358 (CHAUNDY) 05 JANUARY 1988, SEE 
FIGURE 1 . 

US,A, 4,725,249 (BLACKWOOD ET AL) 16 FEBRUARY 
1988', SEE FIGURE 1 

US. A, 4,756,695 (LANE ET AL) 12 JULY 1988, SEE C0L.4, 
LINES 30-36. 

US,A, 5,228,872 (LIU) 20 JULY 1993, SEE FIGURE 2 

US, A. 5.295,869 (SIEMON ET AL) 22 MARCH 1994, SEE 
FIGURES 1, 3, 4. 



1-45 

1-45 

1-45 

1-45 
1-45 



n »rc Used in the conunuuion of Box C. Q See p^t hmily mm*. 
L — J — - t ym*x»mi+w+^**<*+* 



i ftk* 4m* or oriorwy 



'V 



•O' 
■ p. 



dooncotdefkuBl *■ |«cril mm*+* 
id be of pwooikr w hw— 

artier Aocmm* w*li**a oa or aAcr ft* to 



cued to _ 
qncwl moo (to tpocified) 



"X' 

tin**'*-* 

or vUoa ■ 
j t> on or o»rt .y* 



to* 

idi 

Wtt»*0* 



i rcferrint tDMonl tmdomtn. mc. «1 
tpiMUMd prior to «»»domml Rlaff * 



bcki obviow m • pmoa 
to— 1— Woftti 



Date of the actual completion of the international acmrch 
2S JUNE 1995 



Name and mailing add rest of the ISA/US 
CommUuooer of Pttaau and Trademark* 
Box PCT 

Wubisftoflu D.C. 20131 
Faciimile No f703) 305-3230 



Date of mailing of the international acarch report 
Authorized officer 



^* 1 * fji/jjj 



tT^NEIL ABRAMS 

Telephone No. -f7031 308-1729 <ftmy320P 



Form PCT/lSAttlO (aecond ahectVJulv 1992* 



THIS PAGE BiAM (uspto) 



